Mutations in the signature motif in MutS affect ATP-induced clamp formation and mismatch repair.
MutS protein dimer recognizes and co-ordinates repair of DNA mismatches. Mismatch recognition by the N-terminal mismatch recognition domain and subsequent downstream signalling by MutS appear coupled to the C-terminal ATP catalytic site, Walker box, through nucleotide-mediated conformational transitions. Details of this co-ordination are not understood. The focus of this study is a conserved loop in Escherichia coli MutS that is predicted to mediate cross-talk between the two ATP catalytic sites in MutS homodimer. Mutagenesis was employed to assess the role of this loop in regulating MutS function. All mutants displayed mismatch repair defects in vivo. Biochemical characterization further revealed defects in ATP binding, ATP hydrolysis as well as effective mismatch recognition. The kinetics of initial burst of ATP hydrolysis was similar to wild type but the magnitude of the burst was reduced for the mutants. Given its proximity to the ATP bound in the opposing monomer in the crystal and its potential analogy with signature motif of ABC transporters, the results strongly suggest that the loop co-ordinates ATP binding/hydrolysis in trans by the two catalytic sites. Importantly, our data reveal that the loop plays a direct role in co-ordinating conformational changes involved in long-range communication between Walker box and mismatch recognition domains.